PROGRESS  REPORT  No.  3 

ON 
SKID  RESISTANCE  STUDY 
U.S.  31    TEST  ROAD 

SEPT.,  1956 
No.  36 


■  ■  ■ 


PURDUE   UNIVERSITY 
LAFAYETTE  INDIANA 


PROGRESS  REPORT  KOo  5 
ON  THE 
SKID  EE  TUDT  01-  13.  S0  31  TEST  ROAD 


TOs  Ko  Bo  flbcx  or 

Joint  Hi;  ct 

FROMs   Ho  Lo  liic  ant  Director 


September  26,  1956 

FUe*  8-15-1 

C-36-53E 


Attached  is  a  report  entitled,  "Progress  Report  Ko0  5  on  the 
Skid  Sesisfearics  Study  of  Uo  Sc  31  Te      "0"     This  report  au&uiarizea 
the  scioi=&naual  skid  testa  sonduc      August  1956  on  the  \J„   So  31 


Test  Eoado  The  re 


[r,  John  Wo  Shape. 


This  sixth  so  a  continued  to  show  progressively 

poor  skidding  reslsl        to  the  effect  of  time  and  traffic o  The 
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flexible  under  wet  conditions,. 
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ivKPOHT  NO.   5 
SKID  RESISTANCE  STUDY  oF  U.   b.  31  TiiST  ROAD 

IrtTROUUCTIOfl 

One  of  tha  e?emen;  omparisen  of  the  ^itland  cement  concrete 

and  the  bituminous  concrete  sections  of  thg  U3  S0  31  Test  Road  near 
Columbus,  Indiana  is  that  of  skid  resistance o     Test  Road  Committee  Men.' 
randum  No0  5  establishes  the  purpose  of  the  study  as:   "to  measure  the 
relative  skid  resistance  of  the  two  typss  of  pavement-,  and  to  measure  the 
changes  in  skid  characteristics  as  the  pavements  ;.ge  under  traffic©" 

In  conformance  with  discussions  at  the  Joint  Highway  Research  Pro- 
ject Advisory  Board  Meeting  on  January  27,  1954,  the  Joint  Highway  Research 
Project^  in  co-operation  with  the  State  Highway  Department  of  Indiana,,  has 
conducted  and  will  continue  to  conduct  periodic  skid  tests  on  the  Te3t  Road 
In  this  report  are  the  results  of  the  group  of  tests  made  in  August,  1956 
and  a  discussion  of  the  stopping  distance  trends  to  date<> 

SCOPE 

The  7»l4iy  miles  of  flexible  or  bituminous  concrete  test  pavement 
(detailed  on  Fi^nire  1  as  sections  F  • ,  and  ,d  the  6.9392  miles 

of  rigid  or  portland  cement  concrete  test  pavement  (detailed  on  Figure  1 
as  sections  R-l,   R-2,  H--3.   R-4,  and  re  the  subject  of  this  study. 

All  testa  made  on  these  test  sections  were  performed  so  e s  to  compare  the 
skid  resistance  characteristics  of  the  flexible  and  rigid  test  pavements 
Studies  of  the  skid  characteristics  hny«  been  made  since  shortly  after  the 
sections  were  ope  traffic  und  teste  will  bo  conducted  periodically  as 

long  as  the  Test  Read  Conmittee  requires  thesis 
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FIGURE    I 
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FIGURE   I 
LAYOUT  AND  TEST   SITES  FOR  SKID  RESISTANCE 
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As  planned,   skid  teats  are  bein^  performed  twice  a  year,  once  dur- 
ing the  winter  and  once  during  the  summero     The  winter  tests  are  conducted 
in  February  or  March  and  the  summer  testa  in  July  or  August  on  days  that 
weather  will  permit „     Tests  have  now  been  performed  in  February  and  March, 
1954;  August,  1954;  March,  1955;  August „  1955;  March,  1956,  and  August  1956. 

The  skid  equipment  whi.'h  was  developed  in  1954  for  a  comprehensive 
skid  resistance  study  of  pavement  types  has  been  utilized  for  all  tests 
except  those  made  in  February  and  March „  1954<>     Since  those  tests  were 
made  with  different,  equipment,  the  data  were  adjusted  on  the  basis  of  com- 
parative tests  as  reported  in  Progress  Report  do.  1,   bo  as  to  be  comparable 
with   subsequent  test  data0 

Each  of  the  two  test  pavement  types  are  divided  into  70  one -tenth 
mile   sections:,     The   sites  selected  for  test   series  No.  6  are  shown  in 

Figure  1  along  with  all  sections  tested  in  the  five  previous  studies^,     It 
can  be  observed  that  the  sites,   selected  at  random,  are  well-distributed 
over  the  test,  road  and  may  be  considered  as  representative  of  the  entire 

sections 

For  each   semi-annual  study  to  date  the  following  plan  has  been  used 
as  a  euirt*? 

lo     Skid  tests  were  made  at  a  speed  of  30  m.p.h. 

2o     Skid  tests  were  made  under  wet  and  dry  conditions  . 
Wet  tests  were  made  by  artificially  wetting  the  pave- 
ment until  water  would  stand  on  the   surface 

3o     An  equal  number  of  skid  tests  were  made  on  each  ,.*ve- 
ment  type,. 

An  equal  number  of  skid  tests  were  made  In  each  traf- 
fic lane  and  for  each  direction  of  traffic  flov0 


5o     Sixteen  sites  ware   selected  for  wet  tests  and  six- 
teen different   sites  for  dry  tests.,     These  sites 
were   selected  in  a  manner  th?t  gave  each  one  tenth 
mil©  taction  an  equal  opportunity  of  getting  into 
the  sample ^  but  that  maintains  the  policies  established 
in  iteras  3  and  4  above 0 

60     Two  skids  were  made  at  each  sic 

7«     The  msan  stopping  distance^  both  wet  and  dry.,  was 
determined  for  each  of  the   surface  types,  along 
with  the  ranga,  or  variation  in  stopping  distance, 
for  ea^h  given  surface,, 

80     Temperatures  were  recorded  several  times  during 
the  experiment 0 

sUiWnY  OF  iUs.oUi.rii  ¥oh  TaoT   SUvIfcS  NO.   6 

Each  of  the  following  values  represents  the  average  of  eight 

tests.,  namely,  two  skids  on  each  of  two  test   sections  in  ooth  directions 

of  traffic c 

TOTAL  ai'UJf  '  f.bT.^JC&  Li  Ph&f  I-iiuH  30  TO  0  HPH 

Flexible  Paveme  Dry  Te6ts  .Vet  Tests 

Inner  Lane  59-9  91o5 

Outer  Lane  6C  1109 

Rigid  Pavement: 

Inner  Lane  6]  77  7 

Outer  Lane  61  1Q3-2 

As  is  generally  the  ca3e  in  a  study  of  this  nature,  the 
results  of  the  dry  skid  tests  were  not  particularly  significant 
The   stopping  distances  on  the  flexible  pavement  averaged  about  a  foot 
shorter  than  for  the    rigid  pt-vement,   but  consiuering  the     ariation  in 
test  results  this  w  significant o 

In  considering  the   results  of  the  wet   skid  tests,  however,, 


:-e  was  a  wide  varis-  skid  r  ,  not  only  between  the 

two  surface  types  ween  lanes<>     In  fact,   the  effect  of 

the  traffic  lane  wa3  more  dominant  than  the  surface  type     It 
required  a  33#  greater  distance  to  stop  in  the  outer  lane  of  the 
rigid  pavement  than  in  the  inner  lane,  and  for  the  flexible 
pavement  this  increase  in  skidding  distance  in  the  outer  lane  amounted 
to  about  22j,0 

In  comr  wet  skid  resistance  of  the  surface  types , 

the  rigid  pavement  si  ter  skidding  characteristics  of  the 

two.     The  mean  stopping  distance  for  the  flexible  pavement  was  }.$£ 
greater  than  for  the  rigid  pavement  in  the  inner  lane,   but  only  7j>  greater 
in  the  outer     lone0     This  is  sorprisingp  because  it  would  seem  that  any 
"polishing"  or  wear  effect  would  be  mor<2  severe  in  the  outer  lane,   ao 
that  cny  difference   between  surface  types  would  be  more  pronounced  in 
this  l£ineo     Further  discussion  on  lane  effect  will  appear  in  a  subsequent 
sectionc 

Discussion  of  the  Stopping  Distance  Trends  for  the 
Six  Series  of  Testa 
In  dice  c  skidding  trends  which  have  developed  during 

the  six  series  of  tests  covering  a  2  1/2  year  period,   reference  will 
be  made  to  the  summary  of  data  in  Tabic  1,.  where  each  value  represents 
the  mean  stopping  distance  for  four  skidr.,,  and  to  the  curves  of  Figure  2„ 
where  each  plotted  point  represents  the  mean  value  for  eight   skids       In 
Figure  2  the  brae  chovn  i'or  each  of  ths   plotted  points  on  test  eerie  a 

No0  6  indicate  the  variation  in  stopping  diatancea  that  existed  between  the 
four  "similar"  sectlona  for  which  the  neon  value  was  computed 
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It  would  appear  from  this 
3  are  developing  in  the 
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oil  drippings s   dustj  and  worn  rubber  accumulate  so  that  when  the 
surface  is  sprinkled,  preparatory  to  skidding n  this  debris  is  fiuc&crd 
up  and  serves  as  an  additioaal  lubricant,  giving  much  lower  resistance 
value So 

Although  Indiana  does  not  experience  the  extreme  seasonal 
variation  of  California,  this  phenomena  is  still  present  to  a  limited 
extento  Test  series  No0  5  was  performed  soon  after  a  prolonged  rainy 
spellj,  which  had  3.s;"t  the  test  sections  in  a  "scrubbed"  condition,.  Test 
series  NOo  6  was  run  during  a  relatively  dry  spell,  and  the  surface  did 
have  an  accumulation  of  foreign  matter*  This8  coupled  with  the  fact  that 
the  same  set  of  tires  was  used  in  both  cases  and  for  test  Series  No0  6 
was  beginning  to  shew  evidence  of  wearj,  may  explain  in  part  the  apparent 
loss  in  skidding  resistance  of  as  much  as  2Q&,  which  occurred  in  a  period 
of  less  than  six  months  between  test  series  No„  5  and  6 . 

One  other  possible  trend  that  appeared  for  the  first  time  in 
test  series  NoQ  6  was  that  for  the  wet  tests  in  the  outer  lane,  bi'tter 
skidding  resistance  w£3  developed  in  the  southbound  direction  than  in  the 
northbound..  For  the  flexible  pavement  the  mean  stopping  distance  was 
10<A  feet  less  in  the  southbound  direction,  anc  for  the  rigid  pavwM 
4o?  feet  les3o  Direction  was  not  significant,  however,  for  wet  tests  on 
inner  lanes  or  for  any  of  the  dry  tests., 


~8- 
SUMM-iKY  aIvJj  Cj«CLUi>lOito  BuotD  oii  THh  SIX  TJiST  SEMj^S 
lo     For  the  dry  skid  tests  there  is  no  significant,  difference  between 

the  rigid  and  flexible  pavementsp  between  the  inner  and  outer  lanes  or 
between  the  directions  of  traffic o 

2°     For  wet  skid  tests  the  rigid  pavement  has  consistently  exhibited 
better  skidding  resistance  than  the  flexibleo     For  test  series 
NOo  6  this  advantage  amounted  to  about  8  feet  in  the  outer  lane 
and  1A  feet  in  the  inner  laneo 

3o     The  flexible  pavement  shows  a  wider  variation  in  wet  skid  resistance 
than  the  rigid.     The  maximum  stopping  distance  for  the  flexiole 
pavement  exceed  the  mean  by  over  13  feet,  while  for  the  rigid  pave 

this  value  was  less  than  7  feeto 

4o     Under  wet  conditions  the  stopping  distance  in  the  outer  traffic  lane 
is  greater  tnan  for  the  passing  laneo     For  the  flexible  pave 
ment  the  difference  in  length  of  skid  for  the  two  lanes  averaged 

19  feet,  and  for  the  rigid  pavement  26  feet. 

5o     With  the  exception  of  the  fifth  series  of  tests  run  in  March,  1956, 
the  test  surfaces  have  exhibited  progressively  poorer  skidding 
resistance  due  to  the  effect  of  time  and  traffic     For  both  the 
rigid  and  flexible  pavements  the  averse  stopping  distance  in  the 
outer  lane  has  increased  over  50*  during  the  2  1/2  years  of  tcatin, 

6o     For  test   series  No„  6  the  wet  skidding  resistance  in  the  outer  lone 
for   both  the  rigid  and  flexiole  pavement  is  significantly  ^reiitcr 
for  southbound  traffic  than  for  northbound 


FIGURE   2    -     STOPPING      DISTANCE       TRENDS    ON    U.  S.   31       TEST     ROAD 
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TABLE  I  -  SUli-LihY  uF  SToPl'InlG  DISXariGES  FjR  Tub 

SIX  SLiiUiS  jF  XttSTS 

Mean  Stopping  Distance  in  Feet  From  30  to  0  MPH 


Lane     Direction 


Inner 


Outer 


Inner 


Outer 


Inner 


Outer 


Inner 


Outer 


12  3  4  5 

i^JLilSk  AMal^t  Maro'SE  Au*.«55  Mar. « 56 


6 


South 
North 
average 

71.6 
68?2 
70»0 

79.7 
7M 
75.7 

78.4 
7Jk6 
76.0 

85.5 
£34.6 
85ol 

81.6 
75.2 
78.4 

91.7 
91o3 
91.5 

South 
North 

Average 

72  o4 

2±ul 
73 .2 

80„4 
75.9 
78.1 

94.7 
94.4 

102o0 
1C1.3 
101.6 

90.5 
22*6 
91.6 

105.8 

11C.9 

South 
Worth 
average 

72o3 
68o3 

64.6 
67.3 
66«0 

71.6 
71.8 

74.6 

75.2 

72.8 
68^. 
70.6 

73.8 

77.7 

South 
North 
Average 

68.0 
66^6 
68.3 

77.9 
2^0 
76JT 

90.8 

94.0 
93.5 
933 

97.2 

93.5 

100.8 
10£o£ 
103.2 

South 
North 

Average 

58  o3 
62*1 
60.6 

59.2 
5.9.6 
59.4 

59.9 
60.5 

57.6 
56.5 
57.1 

59.3 
58.0 
58.7 

60.6 

59.9 

South 
North 
Average 

60.7 
63.0 
61.9 

59.5 
59.5 

59 .6 
6l»4 

54.9 
56.4 
55o6 

57.5 

?7.ol 
57.3 

61.7 

61T0 

South 
Average 

5Bo6 
62,2 
60.4 

62J, 
62„0 

An. 7 
6cJ) 
60,3 

6C„3 
59.4 
59.9 

59.1 
58.1 
58.6 

61.7 

6laZ 

61  7 

South 
North 
Average 

61.,  5 
£2*8 
62.2 

60.5 

6;.; 

60.8 

60.9 
60.5 

57.1 
604 
58,6 

58 

57.7 
58  .,1 

61.0 

Each  value  represents  the  average  of  four  tests,  namely,  two  skids  in  each  of  two 
test  sections. 


